Although severe and chronic mental disorders are common among Asian Americans in residential treatment programs, little has been known about the prevalence and predictors of co-occurring substance use in this population. The purpose of this study was to examine predictors of co-occurring substance use among Asian Americans with mental disorders in residential treatment programs. This cross-sectional study included 375 clinical records of Asian Americans from residential treatment programs between 2007 and 2011. Demographic variables, principal psychiatric diagnoses, and data on alcohol, stimulant, and marijuana use were obtained from the clinical records. Separate binary logistic regression analyses were used to examine the demographic and diagnostic contributions to the risk of each type of substance use. Findings of this study indicated that the prevalence of co-occurring substance use was about 53% in Asian Americans with mental disorders. Binary logistic regression analyses revealed that male gender, older age, and depressive disorder predicted more alcohol use, but homelessness and schizophrenia predicted less alcohol use. Male gender, homelessness, and smoking predicted more stimulant use. Male gender and younger age predicted more marijuana use. Based on the findings of this study, awareness about co-occurring substance use problems of ethnic minority psychiatric clients should be increased and appropriate substance use prevention and treatment programs should be developed and provided for high-risk groups.
Introduction
The US Asian American population grew by 43% between 2000 and 2010, compared to a 9.7% growth in the general population, making Asian Americans the fastest growing racial group [1] . Asian Americans are projected to constitute 6.5% of the US population by 2025, and 9.3% by 2050 [2] . The Asian American population is a heterogeneous group that includes at least 43 ethnic subgroups with different languages and dialects, immigration histories, religious beliefs, socioeconomic statuses, and traditional patterns for seeking health care. These social and cultural differences among Asian Americans may affect their psychiatric clinical manifestations, severity of mental health problems, access to health care, and treatment compliance and outcomes [2] .
Overall, the reported prevalence of mental illness is lower in the Asian American adult population compared to other ethnic groups [3] . Despite the lower risk of mental illness among Asian Americans, it is still important to investigate because recent studies have shown that Asian American patients were admitted to the San Francisco Psychiatric Emergency Services twice as frequently as European and Latino/a Americans. They showed significantly higher functional impairment based on their Global Assessment Functioning (GAF) scores [4] . In addition, a prevalence study showed that schizophrenia and psychotic disorders, which are severe and chronic types of psychiatric disorders, are more common among Asian American veterans than among African American and Latino/a veterans [5] .
Substance use studies have shown that Asian Americans are less likely to use substances and have a lower severity of drug use than European Americans [6] [7]. Of Asian Americans, Filipino/a Americans were reported to have the highest prevalence of substance use and cigarette smoking [8] [9] . Japanese Americans were found to have the highest number of alcohol related problems and binge-drinking episodes, followed by Filipino and Multi-Asian Americans including Korean and Chinese [10] . Substance use within the Asian American population has largely been ignored, mainly due to the popularity of the model minority theory which paints Asian Americans as the exemplary racial/ethnic group, thus minimizing the perceived severity of the problems [7] . Often, it is considered shameful within Asian cultures to have a family member with a mental illness or substance use problem, resulting in familial pressures to avoid seeking proper treatment [11] [12] . Substance dependent Asian Americans have already been shown to underutilize available programs and treatment when compared to European Americans [12] [13] . Park, Shibusawa, Yoon, & Son [14] found that the majority of Chinese Americans and Korean Americans referred to such treatment by the legal system denied having alcohol problems. Only five percent of the sample admitted to having alcohol problems. Very few of them had ever heard about the Alcoholics Anonymous program and none of them had ever attended the program. Similar results were found in another study that showed that Asian Americans utilized legal services more frequently than medi-Open Journal of Psychiatry cal and psychiatric services related to their alcohol and drug use problems [7] .
Co-occurring substance use in persons with mental disorders is a common issue. About 18.5% of the adults with mental disorders met the criteria for substance use disorders, whereas only 5% of the adults without mental disorders met the criteria for substance use disorders [3] . According to a recent epidemiology study, the prevalence of lifetime co-occurring substance use and mental disorder was about 7% [15] . Specific psychiatric diagnoses related to substance use have been explored. Depressive disorder was significantly related to higher rates of alcohol, stimulant, and opiate use, whereas schizophrenia and schizoaffective disorder were significantly related to lower rates of alcohol, opiate, and polysubstance use [16] [17] . In another national 10-year longitudinal survey, persons with major depression, anxiety disorder, and disruptive behavior disorder were at a significantly greater risk to start using illicit drugs during the follow-up period [18] . Although there were subgroup psychiatric diagnostic differences regarding the prevalence of substance use, persons with mental disorders generally showed a higher prevalence of substance use. [19] . A positive association between depressive symptoms and alcohol and illicit drug use has been reported in a study with a small sample size of college students [20] . Higher rates of suicidal ideation/attempts and lifetime generalized anxiety disorders among female heavy drinkers have also been identified in a study with a small sample size [21] .
Until now, demographic risk factors related to substance use have been identified in Asian American studies. In most studies, males were more likely to have substance use [22] and alcohol-related problems [10] . Males were found to have a 12-month prevalence of substance use disorders eight times higher than females, but binge drinking was found to be comparable between males and females [21] . Youth between 18 -25 years old were at five times the risk of alcohol use compared to middle and older age adults [9] . In particular, Southeast Asian American adults between 25 -44 years old reported alcohol use comparable to the national percentage, although a lower risk of substance use of Asian Americans has been previously reported [22] . Mental illness is tied to socioeconomic status. YM Lee and K Holm [23] reported that among elderly Korean immigrants, a negative correlation existed between their income and depression scale score, which is consistent with findings from another study [19] . Smoking is a predictor of binge drinking among Asian Americans [24] . DE Toleran, PD Tran, B Cabangun, J Lam, RS Battle and P Gardiner [9] also found that among adult males in the San Jose, Daly City, and San Francisco criminal justice systems, a positive correlation existed between tobacco (not including cigarettes) and substance use. Open Journal of Psychiatry A limited amount of studies has investigated the prevalence and predictors of co-occurring alcohol, stimulant, and marijuana use among residential treatment program users, specifically Asian Americans. Therefore, the purpose of this study was to examine predictors of co-occurring alcohol, stimulant, and marijuana use among Asian Americans who receive residential treatment services.
Methods

Study Design
This study used a retrospective cross-sectional design using data obtained from clinical records from residential mental health treatment programs in California.
The data source was from the Primary Health Care for the Mentally Ill Adults (Principal Investigator: Dr. Chafetz). This study was approved by the Committee on Human Research, University of California-San Francisco (UCSF).
Sample and Setting
This study included 375 Asian American patients in the San Francisco Bay Area.
Patients were selected if he or she met the following criteria: 1) self-identified as an Asian American; 2) at least 18 years old; 3) had at least one psychiatric dis- 
Data Collection
Data were extracted from clinical records completed by Nurse Practitioners (NPs) during the study period. Variables included age (younger (18 -35 years old), middle (35 -50 years old), and older (>50 years old)); gender (male vs. female); living condition (homeless on the streets or in shelters vs. other housing); insurance type (insured vs. uninsured); and smoking status (current smoker vs.
non-smoker). Principal psychiatric diagnoses which represent the main reason for admission were used for this study. Classifications included schizophrenia, schizoaffective disorder (SAD), bipolar disorder, depressive disorder, anxiety disorder, psychosis not other specified (PNOS), and other minor psychiatric disorders (personality disorders, etc.). Substance use which is a dependent variable in this study, was noted as yes/no for alcohol, stimulant, and marijuana use Open Journal of Psychiatry (currently using or used within 30 days prior to entering the residential treatment program).
Data Analyses
Descriptive statistics were used to examine sample characteristics, including frequencies and percentages for all categorical variables. As preliminary analyses, Chi-square tests were computed between patients' alcohol, stimulant, and marijuana use and all demographic and independent variables. Variables showing a significant relationship to alcohol, stimulant, and marijuana use were included in the final binary logistic regression analyses. Significance level was set at an alpha level of 0.05 in all analyses. The SPSS 21 version program was used to analyze data in this study.
Results
The sample included 375 Asian Americans ( and 80% of the sample had insurance. About 57% of the sample was current smokers. In terms of psychiatric diagnoses, about 62.7% of the sample was diagnosed with schizophrenia or schizoaffective disorder, followed by depressive disorder (14.9%) and bipolar disorder (11.2%). Very few were diagnosed with anxiety disorder (3.7%), PNOS (3.2%), and other minor psychiatric diagnoses (4.3%). About 52.8% of the sample was co-occurring substance users. About 36.3% of the sample was alcohol users, 33.1% was stimulant users, and 25.6% was marijuana users. Table 2 
Discussion
This study examined predictors of alcohol, stimulant, and marijuana use by Asian Americans with psychiatric disorders in residential treatment programs.
The prevalence of co-occurring substance use was about 53% in Asian Americans with mental disorders. Binary logistic regression analyses revealed that male gender, older age, and depressive disorder predicted more alcohol use, but homelessness and schizophrenia predicted less alcohol use. Male gender, homelessness, and smoking predicted more stimulant use. Male gender and younger age predicted more marijuana use. Open Journal of Psychiatry Most findings from this study were consistent with those from other studies [10] [20] [24] except for the association between age and alcohol use. In this study, older age (>50 years old) indicated an increased risk of alcohol use, which is inconsistent with findings from another study that showed higher alcohol use with younger age [9] . Due to characteristics of the study's settings, the residential treatment programs being located in the San Francisco Bay area with a higher number of homeless people, about 40% of this study's sample was homeless. Findings from this study revealed that homelessness significantly increased the risk of stimulant use, which is consistent with findings from another study and well supported since people with unstable housing conditions are highly vulnerable to substance use further leading to aggravated mental symptoms [25] .
In this sample of Asian Americans, schizophrenia and schizoaffective disorder were major psychiatric diagnoses, whereas depressive disorder and bipolar disorder were much less common compared to other race/ethnic groups from other studies [26] [27] [28] . This may be related to underrepresented reports for and a Open Journal of Psychiatry lower mental health service utilization for their mood disorders among Asian Americans. In accordance with findings from other studies, this study also found a lower prevalence of substance use among Asian Americans [6] [15] [29] . It is also possible that the higher proportion of patients with schizophrenia and schizoaffective disorder in this study is associated with lower rates of substance use due to a limited access to substances [16] [17] . Although schizophrenia was found to be a protective factor of substance use in this study as well as in other studies [18] , having psychiatric disorders such as depression and anxiety is generally considered to increase vulnerability to substance use. Specifically, anxiety patients may seek drugs such as marijuana to relieve their anxious or depressive symptoms as a coping mechanism [30] . These self-medicating behaviors may be more common among untreated patients with underlying psychiatric disorders, and in turn, co-occurring substance use can aggravate the severity of their psychiatric symptoms [31] . In this study, however, the relationship between anxiety and more alcohol, stimulant, and marijuana use was unable to support this explanation due to the very low rate of anxiety disorder among Asian Americans.
It is obvious that co-occurring substance use leads to difficult psychiatric treatment, higher treatment costs, and longer hospital stays [32] [33] [34] . Studies have shown that substance users receiving care for their substance use showed decreased depressive symptoms [35] and integrated treatment programs improved patients' psychiatric symptoms [36] . Although co-occurring substance users are considered a highly vulnerable population, treatment services such as psychiatric outpatient visits and substance abuse treatment programs are still inadequately used [37] [38] [39] . Especially for Asian Americans, there may be other potential issues regarding the underutilization of mental health services such as lower English proficiencies, stigma around having or being diagnosed with psychiatric disorders, cultural beliefs about receiving psychiatric care, limited access to health care services, and discrimination within health care systems [40] [41] . Therefore, these barriers should be addressed in health care systems and efforts should be made to increase access to psychiatric mental health services for Asian Americans at individual, community, and policy levels.
Study Limitations
This study used a cross-sectional design to examine predictors of co-occurring alcohol, stimulant, and marijuana use of Asian Americans with psychiatric disorders receiving residential treatment services; therefore, a causal relationship cannot be assumed. The sample of this study came from residential treatment programs only in the San Francisco Bay area where Asian Americans and the homeless are overrepresented, resulting in a limited representation of the US population. In addition, this study did not examine Asian subgroup differences in the prevalence of and risk factors of substance use; therefore, it may overlook important factors such as levels of acculturation, length of residence in the US, and immigration generation [8] [42] . Variables reflecting socioeconomic status such as income level and current or past job which are possible risk factors of Open Journal of Psychiatry psychiatric disorders and substance use [23] were not included in this study because most participants were homeless due to their lower level of functioning related to their psychiatric disorder prognosis. This study's sample was mostly diagnosed with severe psychiatric disorders such as schizophrenia and schizoaffective disorder, which may have led to biased findings. Lastly, findings from this study indicated that there may be patterns of polysubstance use among Asian Americans with psychiatric disorders; however, this study did not look at the prevalence of and risk factors of polysubstance use, indicating the need for future research study.
Conclusion
This study found that the prevalence of co-occurring substance use was significantly high among Asian Americans with mental disorders in residential treatment programs. Therefore, strategies to manage co-occurring substance use should include increasing awareness about co-occurring substance use problems of ethnic minority psychiatric clients, early identification of risk groups, and the development and implementation of appropriate prevention and treatment programs for high-risk groups at the local, state, and federal level.
